Challenges for long-term industry restructuring in the Upper Silesian Coal Basin: What has Polish coal mining achieved and failed from a twenty-year perspective?  by Jonek Kowalska, Izabela
Challenges for long-term industry restructuring in the Upper Silesian
Coal Basin: What has Polish coal mining achieved and failed
from a twenty-year perspective?
Izabela Jonek Kowalska
The Silesian University of Technology, Faculty of Organization and Management, ul. Roosevelta 26, 41-800 Zabrze, Poland
a r t i c l e i n f o
Article history:
Received 6 August 2014
Received in revised form
27 February 2015
Accepted 27 February 2015
Available online 20 March 2015
Keywords:
Industry restructuring
Efﬁciency
Productivity
Coal mining in Poland
The Upper Silesian Coal Basin
a b s t r a c t
Restructuring entire industries within changing economic systems remains a great challenge. This
restructuring is a project of extraordinary scale, including entire regions and even a whole economy.
Therefore, the primary objective of this paper is to assess the restructuring of coal mining in Poland from
1990 to 2013 in combination with identiﬁcation of directions for its further development to guarantee
survival of the industry in current market conditions. To achieve the objective, the empirical part of the
paper presents the causes, process and effects of restructuring from two perspectives. The ﬁrst is a
macroperspective which concerns coal mining in Poland as a sector. The second is a microperspective in
which the largest Polish coal producers, together with their 24 colliery structures, are analyzed.
Additionally, in the theoretical part of the paper—including the introduction with the literature study
—the review of previous research on restructuring is presented in order to establish the background of
the analysis and evaluation that were conducted.
It can be concluded from the research results that in more than twenty years of industry
restructuring in Poland, only a portion of the restructuring aims have been achieved. Importantly, these
aims include reductions in employment and increases in productivity but only partial and periodic
increases in efﬁciency. However, many of the collieries have not accomplished a sustainable improve-
ment in efﬁciency.
& 2015 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Restructuring implies the need for deep changes in an enter-
prise or industry to adapt to environmental changes (Borowiecki,
2003; Dorozik, 2006). Restructuring can be either developmental
or focused on repair. In the ﬁrst case, the enterprise or industry
seeks to increase value and competitiveness (Romanowska, 2001);
in the second case, the main aim of the restructuring is to survive
and emerge from a crisis (Cyfert, 2006; Brandenburg, 2010).
However, in both cases, core expectations are the same. These
include improving efﬁciency, productivity and effectiveness, as
well as increasing competitiveness and innovation to meet grow-
ing demands of the market.
A key way to restructure is the consolidation of business units,
followed by mergers and acquisitions and integration of indoor
plants (Suszyński, 2003). This is because, in principle, consolida-
tion makes it possible to achieve the same goals, which is a
priority in restructuring. However, the effects of restructuring
through consolidation are not so obvious in practice. Finally they
are inﬂuenced by many different factors, such as the form of
consolidation (Edenhoffer and Hayter, 2013a), the primary and
post-consolidation organizational structure (Beck et al., 2008;
Grünera, 2009), the activities taken in the post-consolidation stage
(Cronin and Motluk, 2004; Hoberg and Phillips, 2010; Maksimovic
et al., 2011), the type of enterprise ownership (Lu and Yao, 2006;
Zhao, 2009) as well as local and regional economic conditions
(Williams and Nguyen, 2005; Barros and Williams, 2013).
Frequently, restructuring through consolidation is unsuccessful
(Cronin and Motluk, 2011), and consolidation, itself, contributes to
the collapse of the restructured entity and degradation of eco-
nomic and social relations in the region (Martin and Sunley, 2006;
Bathelt and Kappes, 2009) or in the whole economy (Kim, 2012;
Larson and Park, 2014).
The issue of restructuring is complicated when it applies to an
entire industry (Young and Matthews, 2007; Rabanal, 2009;
Edenhoffer and Hayter, 2013b). In such cases, changes are intro-
duced in enterprises as well as in the entire sector and, conse-
quently, in the whole economy. The intensity of industry
restructuring is currently observable in the energy (Kern and
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Smith, 2008; Ganev, 2009; Roxas and Santiago, 2010; Popovici,
2011; Kim et al., 2011; Arabi et al., 2014), telecommunications
(Ulset, 2007), banking (Hsiao et al., 2010; Borgersen and King,
2011; Mälkönena and Niinimäkib, 2012) and health (Kristensen et
al., 2010, 2012; Old and Rogers, 2012) sectors. A large part of these
processes is related to the liberalization of these industries and
their partial or full commercialization. The restructuring of an
industry, due to the scale and often experimental nature, raises
much controversy and leads to deeper reﬂections because in many
cases it fails. Reasons for the failure of restructuring in the past
include inadequate preparation of restructuring processes or their
improper implementation (Ümarik et al., 2014), some internal
factors (Kang et al., 2010), or a lack of monitoring of or adequate
systems for risk management (Inoue et al., 2008).
A key determinant of success in industry restructuring is the
ownership of the enterprises. Research indicates that restructuring
is much more likely to be successfully implemented in the case of
private enterprises. State ownership distorts resource allocation,
inhibits managerial initiative and delays investment decisions,
which prevents effective functioning in a liberalized and compe-
titive economic environment (Kam et al., 2008; Apostolov, 2013).
Moreover, the process of restructuring in state-owned enterprises
is also disturbed by the politicization of managerial decisions
(Bhattacharyya, 2007; Apostolov, 2011). Note that there are sig-
niﬁcant differences in the forms of restructuring chosen by state-
owned and private enterprises. State-owned enterprises usually
engage in internal growth through an increase of assets. Private
enterprises usually opt for external growth, using mergers and
acquisitions (Zhao, 2009).
The success of restructuring is also affected by the stage of
economic development of the country, including in particular the
period of functioning in free market economic conditions
(Rachwał, 2011). In post-communist countries that have only
recently been operating under free market conditions, general
economic and political problems and a lack of experience compli-
cate the restructuring process (Lupu and Rotundu, 2011). In
addition, restructuring processes in these countries are typically
imposed on large areas of the national economy, intensifying the
extent of such activities and increasing economic risk (Viciua et al.,
2013). The effects of industry restructuring in post-communist
countries are varied, but the restructuring carried out generally
requires further improvement (Ross, 2006).
Therefore, this paper considers the problem of restructuring
coal mining in Poland in the Upper Silesian Coal Basin. Analysis of
the causes, course and effects of this restructuring, conducted for
over twenty years, has also been forced by the deteriorating
economic situation of the sector, which threaten its continued
existence. The main objective of the study is to assess the
restructuring of the coal mining industry, combined with identi-
ﬁcation of directions for its further development to guarantee the
survival of the industry.
In Polish literature, there are a lot of studies concerning
restructuring in the coal mining industry and a great number of
publications on restructuring appeared during the most intense
coal mining reforms from 1990 to 2006 (Brandenburg, 1998;
Karbownik and Bijańska, 2000; Domański, 2002; Eckart et al.,
2003; Fornalczyk et al., 2008). The research on restructuring was
established in a few varied dimensions. It pertained to the aims
and effects of restructuring at technical (Kicki and Sobczyk, 2006;
Szlązak, J., 2004; Sorychta-Wojsczyk, 2009), organizational
(Karbownik, 2005d; Jonek-Kowalska and Turek, 2010) and eco-
nomic levels (Domański, 2003). Due to a large-scale employment
reduction, they also analyzed the social and economic conse-
quences of employment restructuring (Riley and Tkocz 1999;
Mitręga, 2001; Mazurkiewicz, 2006; Parchański, 2007; Melich-
Iwanek, 2010; Wódz and Klimczak-Ziółek, 2010). In connection
with the liquidation of collieries, some studies raised the questions
of the ecological and post-industrial consequences of coal mining
restructuring (Domański, 2000, 2001; Modrzyk, and Kozłowski,
2001; Bukowski, 2007; Paszcza and Krogulski, 2007).
After 2006 and establishing Strategy for coal mining in 2007–2015,
the scientiﬁc and research interests for Polish coal mining restructur-
ing diminished because the process of rapid and radical changes was
complete, and perhaps the lack of intense and constant monitoring of
the restructured industry also contributed to the current collapse of
coal mining in Poland. From 2007 to 2014, the Polish coal mining
sector was exposed to growing risk connected with changes in the
prices on global resources markets (Grudziński, 2014, 2012) and
decarbonization (Gawlik and Mokrzycki, 2014), which was introduced
and developed by the European Union (Bednorz, 2012; Gawlik and
Mokrzycki, 2011; Mokrzycki et al., 2009). Many of those changes were
ignored and the analysis of their inﬂuence on the industry was not
broadly considered. As a result, the Polish mining sector has not been
fully prepared for functioning and managing in market economy, so
recently research on these problems has intensiﬁed again (Jonek-
Kowalska, 2013). Therefore, in this paper the analysis of restructuring
failures and achievements covers a full period of change in coal mining
in Poland and it concentrates on the economic results of restructuring
which, in the present situation of the industry, is a key priority to
survive. Additionally, the analysis is enriched with threads on inter-
national threats and their consequences for the Polish coal mining
industry (Jonek-Kowalska and Turek, 2011). Previous analysis on this
subject often exposed mostly national and internal factors that
inﬂuenced the results of the restructuring (Karbownik, 2005a,
2005b, 2005c, 2005d; Karbownik and Turek, 2006).
The survival of the coal mining industry in Poland is crucial not just
for the economy; equally important, if not more so in this case, are the
social objectives related to maintaining jobs in the largest Polish
industrial agglomeration. This is because, in addition to organizational
(Erkama, 2010) and technical (Erozan, 2011; Singh and Singru, 2013)
problems, restructuring also raises human problems of individual
Balogun, 2007; Li, 2008; Fink et al., 2013; Masciaa et al., 2014) and
social character (Van Emmerik and Euwema, 2007; Psychogios, 2010;
Lewis, 2010a, 2010b). This implies a need for continuous balancing
between economic priorities and implementation of the concept of
sustainable development (Baris, 2008; Prudham, 2007). At the same
time, the attitude of the staff and the social perception of restructuring
are also key factors affecting the likelihood of success (Hilson, 2012;
Mutti et al., 2012; Rakowska and Cichorzewska, 2012; Slack, 2012;
Zieliński, 2013a).
Methods
The paper analyzes the causes, process and consequences of
the restructuring of coal mining in the Upper Silesian Coal Basin.
The research period covered 1990–2013. Poland has had a market
economy since 1989, so the research period concerns when the
mining industry has been functioning within the reformed eco-
nomic system. In the ﬁrst part of the research, the analysis and
assessment refers to the entire mining sector. It is a macroper-
spective. In the second part of the research, the analysis and
assessment refers to the largest coal producers extracting hard
coal in the Upper Silesia Coal Basin. Today, they are multi-plant
enterprises, and 24 collieries (plants) operate within their struc-
ture. It is a microperspective. At the end of the paper, an attempt
to deﬁne preferred directions for further development of coal
mining in Poland is undertaken.
As mentioned above, the main aim of presented study is to
assess the restructuring of the coal mining industry, combined
with identiﬁcation of directions for its further development to
guarantee the survival of the industry. Additionally, the speciﬁc
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objectives and research questions are presented in Table 1 sepa-
rately for a micro and macroperspective.
An industry analysis is used (Kaczmarek, 2012) with a macro-
perspective in the assessment of restructuring. An in-depth case study
is used to assess the activities of the two largest Polish producers of
coal (Welch et al., 2011; Piekkari et al., 2009; Eisenhardt and Graebner,
2007; Flyvbjerg, 2006). A double-plot approach to restructuring
analysis aims to compare and identify the effects of individual
collieries and consolidated mining enterprises on the situation in the
industry and in the Upper Silesian Coal Basin.
In the assessment of restructuring, the basic indicators of
productivity and efﬁciency in coal mining are used, including
overall productivity and proﬁt margin on sales. Additionally, in the
macroperspective the analysis of statistical correlations among
employment, excavation, unit cost and gross margin on sales is
conducted. In the microperspective the measures of statistical
dispersion are used to assess the differences in efﬁciency and
productivity in the examined collieries.
Taking into consideration the progressive globalization of
energy markets (Zaklan et al., 2012; Papież and Śmiech, 2013)
reference to the role of Polish mining enterprises in the interna-
tional energy markets is made by analyzing trends in the con-
sumption of coal in Europe. At the end of the paper, there is a
proposal of further pro-effective restructuring activities to apply
within the examined enterprises. (Lindgren and Bandhold, 2003;
Bradﬁeld et al., 2005; von der Gracht and Darkow, 2010; Wright
and Cairns, 2011).
The research is based on materials of the Ministry of Economy,
the Industry Restructuring Agency and internal materials obtained
from analyzed enterprises and collieries. The materials contain
information on coal mining and on the functioning of energy
markets in Poland and Europe.
Originality of the analyses made from a macroperspective
results from a synthetic and long-term assessment of restructuring
effects in the Polish hard coal mining sector based on publicly
accessible data and literature studies. Analysis from a microper-
spective results from the author's research conducted based on
data gathered in the speciﬁc hard coal mines. This type of research
has not previously been carried out and published; what made
assessment of coal partnerships impossible as their being multi-
plant mining enterprises and preventing determination of the
inﬂuence of activity of particular mines on the ﬁnal ﬁnancial result
of the entire mining enterprise. Additionally, in the analysis
performed, apart from the traditional assessment parameters of
mining production such as ton of resource mined, bispectral
assessment indicators were also used in the form of ton of coal
equivalent, or gigajoule. These facilitated a simultaneous analysis
of mining production volume and quality. At the end of the paper,
a proposal is presented concerning further activities for restructur-
ing the Polish hard coal mining industry oriented at survival of the
examined mining enterprises. This constitutes a conceptual con-
tribution to the development of the restructuring processes. The
results of the analyses expand knowledge related to the course of
restructuring and factors inﬂuencing its effects on hard coal
mining. The results may also be used in planning further restruc-
turing activities and methods developing the industry.
Results
The restructuring process of coal mining in Poland in 1990–2013
The evolution of organizational changes
The restructuring of coal mining in Poland was initiated with
the transition of the economic system, forcing enterprises to adapt
to functioning in a free market economy. At that time, all collieries
operating within the ﬁve enterprises called The Exploitation of
Coal and in The Coal Community became independent enterprises.
However, these collieries remained state-owned. As a result, at the
beginning of the restructuring, there were 70 independent mining
enterprises mainly located in the Upper Silesian Coal Basin
(Karbownik and Stachowicz, 1994; Kramer, 1995).
The independent collieries faced declining demand for coal,
completely new economic conditions and the hypertrophy of
employment, which was a remnant of the previous economic
system. Some of them did not cope well with the new economic
reality, and this was reﬂected in their worsening economic
efﬁciency (Jonek-Kowalska and Michalak, 2012). As a result, three
inefﬁcient mines were liquidated in 1990–1993, and it was
decided at that time to re-consolidate the sector. Seven mining
enterprises in the Upper Silesian Coal Basin were established, and
independent collieries were consolidated within this structure.
The collieries were assigned to the enterprises by their geogra-
phical location and type of extracted coal (hard coal or coking coal)
(Blaschke and Gawlik, 1999).
In the next decade, the period 1993–2003, and as a result of further
restructuring programs, 23 inefﬁcient collieries were eliminated from
Table 1
Speciﬁc objectives and research questions for micro and macroperspective.
Source: Author's work.
Speciﬁc objectives Quantiﬁcation and evaluation of efﬁciency and
productivity in the coal mining industry.
Quantiﬁcation and evaluation of efﬁciency and
productivity in the examined collieries.
To identify the key determinants of efﬁciency and
productivity in the Polish coal mining industry.
To identify the key determinants of efﬁciency and
productivity in the examined collieries.
To identify the correlations among employment,
excavation, the unit cost and gross margin on sales
in Polish coal mining industry.
Assessment of differences in productivity and
efﬁciency in the examined collieries.
Research questions Has the Polish coal mining sector achieved the key
aims of long-term restructuring?
Are all 24 collieries consolidated in Polish mining
multi-plant enterprises similar, in terms of
efﬁciency and productivity?
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Fig. 1. Number of collieries in Polish coal mining in 1990–2013 .
Source: Author's work based on Karbownik and Turek (2011)
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the above-mentioned mining enterprises. In 2003, re-consolidation
was undertaken once again by joining ﬁve existing enterprises and
establishing the largest coal producer in Europe, Kompania Węglowa
SA (Suwala and Labys, 2002; Hayo, 2004).
Many changes inside the organizational structures of existing
mining enterprises were made from 2003–2014. The most impor-
tant included combining pairs of collieries, accompanied by a
gradual reduction of production and a systematic, but not radical,
reduction in employment associated with joining the collieries.
Such activities were not ofﬁcially perceived as liquidation.
As a result of the organizational changes described above, the
Polish coal mining industry in 2014 included three state-owned
mining enterprises, the private mining enterprise owned by the
energy concern and two private collieries—one in the Upper
Silesian Coal Basin and the second in Lublin Coal Basin. This is
after over twenty years of organizational restructuring mainly
based on the continuing consolidation and systematic liquidation
of inefﬁcient collieries (Suwala, 2008).
The evolution and details of the changes described above are
presented synthetically in Fig. 2. The number of mines operating in
the Polish coal mining industry in 1990–2013 is presented in Fig. 1.
Institutional basis for the restructuring of the industry
The described organizational changes were included in the
implementation of subsequent government programs. The titles of
the programs and their characteristics are shown in Table 2.
According to the information presented in Table 2, a priority
objective of industry restructuring in Poland, recorded in each of
these programs, was to improve efﬁciency and productivity. This
was achieved through the liquidation of inefﬁcient mines and
reducing production costs. No less important was the systematic
deleveraging of coal mining (Karbownik, 2005a).
In addition to the economic objectives, restructuring programs
also exposed social objectives such as ensuring the maintenance of
employment in the region and guaranteeing social support for
Liquidation of the five mining enterprises operating in The Exploitation of Coal 
and The Coal Community1990
Empowering 70 mines operating in
Upper Silesian Coal Basin (65 collieries), 
Lower Silesian Coal Basin (4 collieries), 
Lublin Coal Basin (1 colliery ).
1990
Consolidation of mining industry and establishing 7 mining enterprises: 
Katowicki Holding Węglowy SA (11 collieries ), Bytomska Spółka Węglowa SA 
(12 collieries ), Rudzka Spółka Węglowa SA (8 collieries ), Gliwicka Spółka 
Węglowa SA (8 collieries ), Nadwiślańska Spółka Węglowa SA (8 collieries), 
Rybnicka Spółka Węglowa SA (7 collieries ), and Jastrzębska Spółka Węglowa
(7 collieries ).
1993 Liquidation of 3 inefficient collieries during 1990 –1993.
1993
Liquidation of 23 inefficient collieries during 1993 –2003.2003
Further consolidation of mining industry. 
Liquidation of 5 of 8 mining enterprises (Bytomska Spółka Węglowa SA, Rudzka 
Spółka Węglowa SA, Gliwicka Spółka Węglowa SA, Nadwiślańska Spółka Węglowa 
SA i Rybnicka Spółka Węglowa SA). Establishing Kompania Węglowa SA from 23 
collieries acquired from 5 liquidated mining enterprises.2003
Continuing consolidation inside existing mining enterprises through joining 
collieries.
At present , the Polish coal mining industry comprises the following mining 
enterprises:
Kompania Węglowa SA (15 collieries),
Katowicka Grupa Kapitałowa SA (5collieries),
Jastrzębska Spółka Węglowa SA (4 collieries),
Południowy Koncern Węglowy SA (2collieries)
LW Bogdanka SA (1 colliery ), and
Przedsiębiorstwo Górnicze Silesia Sp z o.o. (1colliery).
2014
Fig. 2. The evolution of organizational changes in the Polish coal mining industry in 1990–2014 .
Source: Author's work
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redundant miners (Stachowicz, 2001; Karbownik, 2005b; Dźwigoł,
2007; Turek, 2007). In the last of the implemented programs
deﬁned as a strategy, additional objectives beyond the economic
and social objectives existed such as maintaining energy security
and developing clean coal technologies. The introduction of these
objectives is primarily associated with ﬂuctuations in international
energy markets including, in particular, growing dependence of
European countries on energy supplies and increasing pressure for
decarbonization (Nordhaus, 2007; Peters and Hertwich, 2008; van
Vuuren et al., 2009; Bednorz, 2012).
Effects of industry restructuring from a macroperspective
The main and undisputed result of the restructuring of coal mining
in the Upper Silesian Coal Basin is a reduction of production
(Karbownik, 2005c). In more than twenty years, annual production
has decreased by about one-half—from 150 million tonnes in 1990 to
76 million tonnes in 2013 (Fig. 3). Achieving this objective was
particularly important in the last ﬁve years due to increasing dec-
arbonization and limits on the consumption of coal in Europe.
The excavation decrease was inﬂuenced by several circumstances
of internal and external character. Until the year 2000, the production
decrease was mostly caused by excavation reduction in ineffective
mines and the need to provide economic proﬁtability for the mining
industry. In 2006–2013 – after the period of production volume
stabilization – excavation was limited due to changes in the structure
of energy needs satisfaction in Europe (Table 3) and in Poland
(Table 4) triggered by advancing decarbonization.
The share of coal used in satisfying European energy needs
decreased from over 26% in 1990 to 17% in 2013. At the same time,
consumption of energy obtained from gas and renewable energy
sources signiﬁcantly increased in Europe. In Poland, the share of coal
in the energy balance decreased from 79% to 57% in 1990–2013,
replaced by the share growths of crude oil and natural gas. The share
of renewable energy sources was increasing very slowly at that time;
in 2013, it equaled almost 4% (hydropowerþother renewable).
Additionally, demand for energy decreased in 2008–2009
because of the world economic crisis, which considerably
Table 2
Government programs of coal mining restructuring in Poland and their objectives.
Source: Author's work based on data from the Ministry of Economy.
1990–1993 The restructuring of coal mining
in Poland—the ﬁrst stage was
realized in 1993 as part of
restructuring the ﬁnancial
capacity of the government. The
program halted the bankruptcy
of coal mining in Poland.
 Improvement of ﬁnancial results in the industry;
 implementation of settlement procedures and arrangements aimed at debt reduction for
the state budget and banks;
 preparation of long-term protective activities for redundant employees.
1994–1995 Restructuring of the coal mining
industry—the second stage in
1994–1995
 Withdrawal of subsidies to coal mining in return for ﬁnancial support of the state in the
process of liquidation of inefﬁcient collieries;
 achieving and maintaining efﬁciency by consolidation of the industry;
 stabilization of exports at the level of 20 million tonnes per year.
1996–2000 Coal mining, government and
industry policy in 1996–2000—
the law on ﬁnancial
restructuring of the coal mining
and the introduction of carbon
charges
 Technical restructuring;
 closing 20 inefﬁcient collieries;
 reduction of employment by 30%;
 reduction of production.
1998–2002 Reform of coal mining in Poland
in 1998–2002 and the Act of
26th of November 1998 on the
adjustment of coal mining to
functioning in the market
economy and the speciﬁc rights
and duties of mining
communities
 Adjustment of employment to the assumed and necessary reduction of production
resulting from the perceived decline in the demand for coal.
2003–2006 The reform of coal mining in
Poland in 2003–2006
 Debt reduction, ﬁnancial restructuring of public-law liabilities;
 recapitalization;
 blanking excavation;
 further restructuring of employment.
2007–2015 Strategy for coal mining in
2007–2015
 Ensuring national energy security through satisfying national demand for hard coal,
including using hard coal for producing liquid and gas fuels;
 maintenance of the competitiveness of Polish hard coal in the free market economy;
 ensuring stable supplies of coal of the required quality for domestic and foreign
customers;
 using modern technologies in the coal mining industry to increase price competitiveness,
safety, and environmental protection and to create a basis for scientiﬁc and technological
development particularly in Silesia and Małopolska.
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Fig. 3. Production of coal in Poland in 1990–2013 [in mln tonnes] .
Source: Author's work based on data from the Ministry of Economy
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decreased possibilities for selling the production of Polish mining
enterprises (Figs. 4 and 5). Moreover, in most of the mines in that
period, production became uneconomical again because of rises in
production costs and price decreases.
In 1990–2013, the government also managed to reduce employ-
ment (Fig. 6).
In the ﬁrst 10 years of restructuring, the reduction of employment
was particularly intense and painful for local communities (Gumiński
et al., 2008b). Over 200,000 employees had to leave the mining
industry. Despite the use of social support and activation programs for
the unemployed, neither mass protests nor a rise in unemployment
and the pauperization of the region could be prevented. In the next
decade of restructuring, the employment reduction was less radical
and was based largely on retirement or individual layoffs rather than
on group layoffs (Zieliński, 2013b, 2014).
The immediate effect of the decrease in employment was a
steady improvement in productivity (Karbownik and Turek, 2006;
Jonek-Kowalska and Turek, 2013), noticeable from 1998 until 2006
(Fig. 7). However, this parameter could not be stabilized, and in the
next three years, productivity signiﬁcantly decreased.
Table 3
The structure of energy sources in Europe in 1990–2013 [in % based on Mtoe].
Source: Author's work based on BP Statistical Review of World Energy 2013.
Coal (%) 26.4
25.4 23.9 22.6
22.2
21.5 20.8 20.1 19.3 18.2 18.6
18.1
Crude oil (%) 39.9
39.9 40.5 40.4
40.5
40.3 40.0 40.4 40.7 40.5 39.6
39.7
Gas (%) 17.2
17.7 17.7 18.4
18.5
19.4 20.6 20.4 20.9 21.7 22.0
22.4
Hydro energy (%) 6.4
6.5 6.9 7.2
7.3
7.2 6.8 7.0 7.2 7.4 7.6
7.3
Nuclear energy (%) 9.9
10.3 10.6 11.1
11.2
11.2 11.4 11.5 11.4 11.6 11.4
11.7
Other renewable (%) 0.2
0.3 0.3 0.3
0.4
0.4 0.4 0.5 0.6 0.7 0.8
0.9
Source Years
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Coal (%) 18.2
18.5 18.0 17.4 17.7 18.2 17.0 16.1 16.2 17.2
17.7
17.3
Crude oil (%) 39.6
39.0 38.8 38.9 38.8 38.3 38.2 38.4 36.6 36.6
35.3
36.0
Gas (%) 22.5
23.2 23.5 24.0 23.7 23.8 24.6 24.2 25.3 24.0
23.7
22.5
Hydro energy (%) 6.8
6.3 6.6 6.6 6.4 6.6 6.8 7.2 7.6 6.9
7.5
7.8
Nuclear energy (%) 11.9
11.7 11.6 11.4 11.3 10.8 10.8 10.9 10.7 10.9
10.6
10.8
Other renewable (%) 1.0
1.2 1.5 1.7 2.0 2.4 2.7 3.2 3.6 4.4
5.1
5.7
Table 4
The structure of energy sources in Poland in 1990–2013 [in % based on Mtoe].
Source: Author's work based on BP Statistical Review of World Energy 2013.
Coal (%) 78.7
79.0 80.1 79.5
78.9
78.6 77.2 76.3 71.7 70.6 69.8
69.9
Crude oil (%) 13.2
13.0 12.2 12.5
13.1
12.9 14.3 15.1 18.7 19.9 19.5
19.0
Gas (%) 7.4
7.3 7.0 7.3
7.3
7.8 7.7 7.8 8.6 8.5 9.7
10.1
Hydro energy (%) 0.6
0.7 0.7 0.7
0.8
0.8 0.7 0.7 0.9 0.9 0.9
0.9
Nuclear energy (%) 0.0
0.0 0.0 0.0
0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0
Other renewable (%) 0.0
0.0 0.0 0.0
0.0
0.0 0.0 0.1 0.1 0.1 0.1
0.1
Source Years
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Coal (%) 69.7
68.8 67.4 65.9 64.6 62.3 60.1 58.4 56.3 56.4
57.4
57.3
Crude oil (%) 19.4
19.5 20.6 21.5 22.5 24.1 25.1 26.2 27.1 26.5
24.5
24.4
Gas (%) 9.9
10.9 11.4 11.7 11.9 12.4 13.4 13.4 14.2 14.1
14.6
14.5
Hydro energy (%) 0.9
0.7 0.5 0.5 0.4 0.5 0.5 0.6 0.7 0.5
0.4
0.5
Nuclear energy (%) 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0
0.0
Other renewable (%) 0.1
0.1 0.2 0.4 0.5 0.7 1.0 1.5 1.8 2.4
3.1
3.3%
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The cause of the decrease in productivity in 2006–2009 was the
decline in production due to lower demand for coal in the
domestic and European energy markets while maintaining the
existing level of employment. This resulted in an increase in the
unit cost of production and a signiﬁcant decrease in the price
competitiveness of Polish coal. In 2009–2011, productivity
improved slightly due to the changing situation in the coal market
and a decrease in employment of approximately 8000 workers.
However, in spite of improvement in productivity, the mining
enterprises failed to stop the growth of the unit cost of production
(Turek and Michalak, 2009; Turek et al., 2011; Michalak, 2012;
Turek, 2013; Turek and Michalak, 2013). Such a constant tendency
caused a deterioration of efﬁciency in Polish coal mining
(Gumiński et al., 2008a), strengthened by the volatility of coal
prices in the world market and the inﬂux of signiﬁcantly cheaper
imported coal. The unit cost of production in Polish coal mining
and the prices of coal in the domestic market are presented in
Fig. 8. The gross margin on sales calculated based on these two
parameters is illustrated by Fig. 9.
The reduction in economic efﬁciency of Polish hard coal mining
in the period 2012–2013 was the result of unfavorable external
and internal circumstances. Until 2008, the price of coal in the
European coal market increased systematically, despite its grow-
ing volatility (Bobinaite et al., 2013; Bo and Junhai, 2011, Sun et al.,
2013; Nawrocki and Jonek-Kowalska, 2013) (Fig. 10). In 2008, the
price suddenly sharply dropped. Over the next 4 years, the
amplitude and frequency of its changes signiﬁcantly increased.
Meanwhile, in 2010–2011 during the next boom, Polish mining
enterprises, under pressure from trade unions and social communities,
allocated proﬁts primarily to an increase in salaries, generating an
uncontrolled rise in unit cost. As a result, the next collapse of the coal
price in 2012 considerably reduced the efﬁciency of sales, and the
inﬂux of cheaper imported coal removed Polish producers from
national and European coal markets.
Therefore, in 2013, coal mining again became uneconomical,
and the level of inventory in mining enterprises rose to an
unprecedented quantity. Currently, the largest coal producer in
the region, managing 15 collieries and employing 56,000 people, is
threatened with bankruptcy. The second state-owned mining
enterprise (5 collieries, 19,000 employees) is also in a very difﬁcult
economic and ﬁnancial situation. The crisis has passed by the third
of the state-owned enterprise, which is producing coking coal. Nor
y = -0.6752x 2 + 25.052x + 1752
R² = 0.6994
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Fig. 4. Energy consumption in Europe in 1990–2013 [in Mtoe] .
Source: Author's work based on BP Statistical Review of World Energy 2013
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Fig. 5. Energy consumption in Poland in 1990–2013 [in Mtoe] .
Source: Author's work based on BP Statistical Review of World Energy 2013
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Fig. 6. Employment in Polish coal mining in 1990–2013 [in thousands] .
Source: Author's work based on data from the Ministry of Economy
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Fig. 8. The unit cost and price in Polish coal mining in of 1990–2013 [in PLN per
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Source: Author's work based on data from the Ministry of Economy
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has it touched private coal mining. Private coal mining actually
includes the following:
 Polski Koncern Węglowy SA, which delivers coal directly to its
owner—the energy concern;
 Silesia sp. z o.o., which is a small private colliery located in
Upper Silesia Coal Basin;
 Bogdanka SA, a private colliery listed on the Warsaw Stock
Exchange and located in the Lublin Coal Basin, with its own
local market and very favorable excavation conditions (thick
coal seams and very low level of natural hazards).
It is worth noting that, in the last ﬁve years in both Europe and
Eurasia as well as in Poland, coal consumption is slightly but
steadily increasing. Therefore, Poland, as the largest coal producer
in Europe, is provided a potential market (Fig. 11).
Despite European decarbonization, the share of coal in meeting
energy needs is quite stable, with a slightly increasing trend
observable in Europe and Eurasia over the last few years
(Fig. 12). In Poland, the share of coal in meeting energy needs,
while declining, remains the leading energy resource (Kamiński
and Kudełko, 2010; Kamiński, 2012.), guaranteeing Poland's
energy security (Lorenz and Grudziński, 2009; Kamiński, 2011;
Lorenz, 2011; Olkuski, 2011a).
y = 0.2398x2 - 2.5431x + 42.891
R² = 0.6936
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Fig. 10. Northwest Europe Coal Marker Price in 1990–2013 [in USD per tonne] .
Source: Author's work based on McCloskey Coal Information Service
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Fig. 11. Coal consumption in Europe, Eurasia and Poland in 1990–2013 [in Mtoe] .
Source: Author's work based on BP Statistical Review of Energy, 2013
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Source: Author's work based on BP Statistical Review of Energy, 2013
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Fig. 13. Export and import of hard coal in Poland in 1990–2013 [in thousands of
tons] .
Source: Author's work based on data from the Ministry of Economy
Table 5
Correlation coefﬁcients among employment, excavation, unit cost and gross
margin on sales in Polish coal mining, 1990–2013.
Source: Author's work.
x-Employment 0.9375
y-Excavation
x-Employment 0.8689
y-The unit cost
x-Employment 0.5704
y-The gross margin on sales
x-Excavation 0.9237
y-The unit cost
x-Excavation 0.4944
y-The gross margin on sales
p¼0.01 (the signiﬁcance level).
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However, due to increasing unit costs of production and
decreasing price competitiveness of Polish coal, Poland has been
an importer of coal since 2008 (Fig. 13). This coal is imported from,
inter alia, Russia by rail and the United States by sea (Gurgul and
Lach, 2011).
The deteriorating quality of Polish hard coal (low caloriﬁc value,
high content of sulfur and ash) and growing requirements of
customers in the energy industry, caused by tightening emission
restrictions, have also adversely affected the competitiveness of
Polish coal (Kamiński, 2009). Therefore, Polish producers should
not only reduce production costs but also improve the quality of
the offered product to meet market requirements.
In order to summarize the macroperspective analysis, the
correlations coefﬁcients between the main coal mining parameters
are presented in Table 5.
All of the correlations that are presented in Table 5 are
statistically signiﬁcant at a signiﬁcance level of 0.01. According to
the calculated coefﬁcients, there was a very strong negative
correlation between excavation and the unit cost and between
employment and the unit cost. This ﬁnding allows us to state that
the reduction in employment and excavation in Polish coal mining
was not reﬂected in the unit cost of production. So, the changes in
excavation and employment were positively and strongly corre-
lated, as well adapted to declining demand, but they did not cause
the expected reduction or even stabilization of the unit cost.
It is also worth noting that changes in employment and
excavation were also negatively correlated with the gross margin
on sales, which means that the reduction of those parameters
improved the efﬁciency of coal mining in Poland. However, these
links are weak because the rise in gross margin on sales was
periodically caused by an increase in the market price.
Effects of industry restructuring in microperspective
As already mentioned, one of the achievements of the restruc-
turing of the Polish coal mining industry is its progressive
consolidation (Jonek-Kowalska and Turek, 2010). Currently, 20
varied collieries operate within the structures of the two largest
steam coal producers in Poland and Europe (in 2005 there were 24
collieries within their structures, 4 of them were consolidated
during analyzed period). These collieries differ in geographical
location, the length of the life cycle, quality of coal and geological
conditions, the last relating mainly to the level of natural hazards.
In many economies, including Poland at the beginning of the
transition and restructuring of the coal mining industry, these
collieries could exist as independent enterprises. Therefore, in this
part of the paper, the effects of restructuring are analyzed from a
microperspective—at the level of particular collieries that operate
in the structure of two of the described mining enterprises:
Kompania Węglowa SA and Katowicka Grupa Kapitałowa SA.
The evaluation of these collieries within the framework of the
mining enterprises was based on productivity and efﬁciency
measured by gross margin on sale. The results of the calculations
are presented in Tables 6 and 7.
According to the results in Table 6, during the analyzed period,
eight of the 24 collieries reached an average daily productivity of
more than 3000 kg of coal equivalent1 per employee. These are the
collieries numbered 4, 5, 9, 14, 15, 16, 20, and 23. In the other
collieries, daily productivity is between 2000 and 3000 kg of coal
equivalent per employee. The only exception is colliery 24, in
which the daily productivity of the entire period does not exceed
2000 kg of coal equivalent per employee.
Comparing productivity of collieries to total productivity in the
Polish coal mining industry speciﬁed in traditional kilograms
(Fig. 7) without reference to the caloriﬁc value of the coal, it is
clear that the quality of coal in Polish collieries is not the best. The
total daily productivity in traditional kilograms in the mining
industry in 2005–2013 exceeds 3000 kg per employee, while the
average daily productivity in kilograms of coal equivalent in
analyzed collieries has been systematically decreasing from
3078 kg (in 2005) to 2614 kg (in 2012) per employee.
Noted that productivity in the collieries is stable over the
analyzed period, and observed changes are mainly connected with
the conjunctural reduction of coal excavation in Poland while
maintaining current employment. The greatest reduction in
Table 6
Productivity in collieries operating in two mining enterprises in 2005–2012 [in kg of coal equivalent per employee per day].
Source: Author's work.
1 2642 2822 2474 2947 2511 2815 2626 2608 2681
2 2794 2744 2368 2052 1932 2024 1713 1875 2188
3 3163 3720 3762 3970 3401 3635 2184 3346 3398
4 3681 3537 3427 3524 3155 3279 3054 2327 3248
5 3307 3365 3581 3361 2823 2668 2570 2866 3097
6 3576 3243 2851 2409 2705 2403 Joined with colliery no 4. 2865
7 2661 2714 2194 2055 1839 1826 2233 1967 2186
8 2817 2709 2926 2707 2805 2875 2784 2852 2809
9 3492 3429 3518 3864 3263 3257 3286 3344 3432
10 3031 2884 2223 1951 1872 1500 1839 2174 2184
11 2350 3162 2730 3180 2561 2299 2393 2279 2619
12 2830 2338 Joined with colliery no 10. 2584
13 2935 3013 3530 2914 3356 2448 2464 2369 2879
14 3295 3151 3204 3226 2985 2918 2904 2820 3063
15 3873 3864 3892 3124 3298 3390 3136 3213 3474
16 3480 3759 3815 4175 3744 3869 3992 3992 3853
17 2764 2528 2317 2481 2148 2230 2211 2312 2374
18 3159 2674 2669 2783 2397 Joined with colliery no 23. 2736
19 2688 2527 2812 2452 2518 2681 3004 3057 2717
20 3444 3501 Joined with colliery no 19. 3472
21 2609 3304 3015 2970 2915 2975 3019 2895 2963
22 3192 3487 3253 3224 2812 2549 2714 2289 2940
23 4092 3927 3426 3022 2812 2364 2543 2271 3057
24 1998 1909 1993 1793 1593 1405 1597 1426 1714
1 Productivity for all collieries is given in tonnes of coal equivalent to make the
results more objective and comparable. This makes it possible to take into account
both the size and quality of the coal. A ton of coal equivalent has a caloriﬁc value of
29,302 GJ.
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productivity thus relates to 2009–2010 when, as a result of the
global economic crisis, demand for energy dropped. Since 2011, a
slight improvement in productivity has been observed in most of
the collieries.
The level of efﬁciency measured by gross margin on sales is
much worse (Table 7). Only eight of 24 collieries are efﬁcient. Their
average gross margin on sales is above zero (collieries: 1, 3, 4, 8, 9,
14, 15, and 16). Only ﬁve of them are efﬁcient over the entire
analyzed period (collieries: 8, 9, 14, 15, and 16). Four of them also
achieve the highest productivity within the entire analyzed group.
The main cause of the deteriorating effectiveness of Polish hard
coal mines over time is increasing unit production costs (Fig. 14).
These costs increased more than 50% in most cases in the eight-
year research period.
The reasons for such rapid growth in unit costs are mainly
quantitative and qualitative excavation decreases that were not
accompanied by a radical employment and/or pay reduction that
might have allowed the mining enterprises to adjust to the
intensiﬁed price competition. It is worth emphasizing here that,
in Polish hard coal mining, the share of costs of remuneration in
the structure of total costs equals from 50% to 60%, and such costs,
due to protests against employment restructuring by trade unions,
are treated as ﬁxed costs. In this situation, a considerable decrease
of production costs is simply impossible. Moreover, in the period
of economic improvement of the market of hard coal (e.g., in
2009–2010), a surplus of ﬁnancial sources gathered by the
examined enterprises was used for pay increases under pressure
from trade unions, which in turn prevented competition with
cheaper imported coal by the mining enterprises in the period of
economic crisis (2011–2012).
Apart from a systematic pay rise, growth in production costs in
the examined period was also affected by the costs of material and
energy consumption as well as production services including,
above all, the cost increase of renting heading machines. However,
these costs, because they represent a lower share of total produc-
tion costs, had much less inﬂuence on the cost increase presented
in Fig. 14 in the examined hard coal mines.
It is also worth noting that examined collieries are quite varied, in
terms of efﬁciency and productivity (Table 8). There are many
collieries with an extremely low efﬁciency which negatively inﬂu-
ences the total efﬁciency of the multi-plant enterprise. As a result, the
arithmetic mean of the gross margin on sales from 1990 to 2013 is
above zero. These permanently ineffective collieries function only in
order to maintain employment and prevent social protest. Their
existence and support of the non-economic reasons have contributed
the unprecedented crisis of Polish coal mining in 2015.
State aid for Polish hard coal mining
In the period of research from a microperspective, the Polish
hard coal mining sector in 2005–2012 was systematically sub-
sidized based on the European Union Council Regulation (EC) no
1407/2002 of 23rd July 2002 on state aid for the coal industry.
According to the Regulation, maintaining domestic energy security
justiﬁed providing state aid for unproﬁtable hard coal mines. EU
countries that beneﬁted from the resolutions of the aforemen-
tioned Regulation were mainly Germany and Spain and to a less
extent Poland, the Czech Republic, Slovakia, Hungary, Romania
and Slovenia. However, ﬁnancial support for mining included a
wide objective scope, including among others aid for closure of
unproﬁtable mines, operational aid, and investment aid and
covering inherited exceptional costs connected with sector
restructuring (Paszcza and Białas, 2009).
Table 7
Gross margin on sales in collieries operating in two mining enterprises in 2005–2012 [in %].
Source: Author's work.
1 2.29% 1.13% 10.38% 6.38% 5.74% 6.02% 7.76% 1.97% 0.18
2 1.45% 1.62% 15.88% 22.39% 11.34% 19.39% 38.88% 27.98% 16.60
3 2.30% 9.16% 10.21% 15.92% 18.73% 20.86% 25.12% 4.54% 11.64
4 11.20% 1.48% 1.03% 22.98% 1.42% 15.06% 21.04% 3.92% 9.14
5 3.50% 11.38% 5.23% 2.35% 1.19% 14.30% 12.84% 3.80% 6.24
6 15.87% 0.32% 9.01% 20.55% 4.53% 7.42% Joined with colliery no 4. 4.33
7 3.31% 4.35% 27.76% 36.18% 22.63% 52.89% 18.13% 49.89% 26.89
8 9.07% 9.59% 17.06% 10.80% 19.90% 21.36% 13.06% 8.52% 13.67
9 15.52% 17.63% 13.85% 25.17% 18.38% 19.98% 17.05% 10.13% 17.21
10 2.63% 13.84% 49.34% 47.03% 29.77% 104.51% 25.80% 25.46% 37.30
11 39.65% 0.65% 13.20% 14.43% 5.08% 23.40% 10.30% 19.19% 10.86
12 5.74% 21.90% Joined with colliery no 10. 8.08
13 0.63% 13.01% 5.91% 12.96% 4.34% 24.00% 6.39% 18.36% 6.22
14 10.57% 12.89% 13.03% 13.00% 20.24% 18.91% 13.94% 18.23% 15.10
15 13.18% 13.60% 8.81% 3.59% 11.18% 8.72% 7.14% 10.28% 9.56
16 12.18% 14.48% 13.63% 31.40% 17.78% 22.55% 28.92% 28.16% 21.14
17 2.76% 19.04% 28.28% 2.79% 37.21% 26.90% 8.08% 5.18% 14.89
18 1.54% 23.41% 16.73% 17.00% 22.22% Joined with colliery no 23. 15.57
19 5.91% 14.05% 0.23% 10.66% 2.35% 0.84% 12.86% 10.02% 1.40
20 0.08% 2.31% Joined with colliery no 19.
21 21.90% 2.12% 5.59% 3.15% 10.14% 5.21% 1.06% 8.87% 1.83
22 1.51% 4.53% 1.04% 2.81% 1.04% 10.70% 3.10% 27.99% 4.76
23 21.75% 10.99% 0.93% 0.77% 1.78% 19.91% 15.53% 24.20% 2.93
24 0.21% 1.44% 1.97% 0.46% 6.70% 27.09% 3.63% 16.33% 6.62
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Fig. 14. Change in unit production cost of 1 GJ in the examined mines in 2005–
2012 [in %] .
Source: own work
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The aforementioned categories of aid for hard coal mining have
since been limited by the European Union Council Decision on State
aid to facilitate the closure of uncompetitive coal mines (2010/787/UE).
According to this Decision, state aid currently may only be granted
in the following areas (Białas, 2011):
 costs of closure of unproﬁtable mines, also including current
production losses on condition that the mines will be ﬁnally
liquidated on 31 December 2018;
 exceptional costs ﬁnanced until the end of 2026, mostly
connected with social costs (pensions and beneﬁts for employ-
ees who lost their jobs) and technical ones (securing infra-
structure of liquidated mines).
Consequently, supporting the initial investment was removed,
and end dates of the aid granted were determined in terms of
stopping internal initiatives concerning improvement of the sec-
tor's competitiveness. Despite these limitations, Poland was able
to negotiate a one-time investment aid granted by the European
Commission Decision N 653/2009 thanks to which a program was
launched called “Investment aid for the hard coal sector”.
The amount of state aid used by the Polish hard coal mining
sector and granted based on the resolutions described above is
presented in Table 9.
According to data in Table 9, the Polish hard coal mining sector
received state aid in 2004–2013 in an amount exceeding USD 2188m.
However, despite this fact, it was not able to improve proﬁtability and
competitiveness of the hard coal mines permanently. Therefore, one
may assume that in the face of stricter EU resolutions and lack of
signiﬁcant restructuring effects, most of the examined mines ulti-
mately will be liquidated in the next few years.
Discussion
When assessing the course of restructuring of hard coal mining
in Poland and answering the question stated in the title of this
paper, the restructuring period should be divided into three sub-
periods: 1990–1999, 2000–2006 and from 2007 until the present.
In all three periods, the common goals of the activities undertaken
were to improve ﬁnancial results as well as to reduce employment
and excavation. The results of the macroanalysis conducted show
that the Polish hard coal mining sector was managed to decrease
excavation and reduce employment in 1990–2013. Nevertheless, a
permanent improvement of ﬁnancial results in the industry was
not achieved. This goal was fully achieved only in the second
restructuring period, encompassing 2000–2007. At that time, a
clear increase in efﬁciency was also noted. In the third restructur-
ing period, the ﬁnancial results are characterized by economic
ﬂuctuations over time and visible deterioration in 2012–2013.
Efﬁciency in achieving the restructuring goals has considerably
decreased in the case of the two latest state programs (Table 2).
Debts of the examined mining enterprises have drastically
increased (in August 2014, negative equity appeared in the largest
examined enterprise). Efﬁciency and quality of production have
deteriorated. A rising level of inventory with import increases
(Olkuski, 2012a, 2011b, 2012b) and a systematic inﬂow of state aid
at the same time clearly conﬁrms that attempts to achieve one of
the key goals of the strategy for hard coal mining industry
activities in Poland for 2007–2015, the goal of maintaining the
competitiveness of Polish hard coal in the conditions of a free-
market economy, have failed abysmally. In effect, maintaining the
energy security of the country is also endangered.
Internal reasons for the failure of industry restructuring in
2007–2013 include a lack of radical employment restructuring,
maintaining permanently unproﬁtable mines in the structures of
the examined mining enterprises, and economically unjustiﬁed
pay increases forced by trade unions. The aforementioned factors
systematically contribute to increases in the unit production cost
(Turek et al., 2011; Jonek-Kowalska and Turek, 2012; Turek, 2013)
and to price competitiveness deterioration of the Polish hard coal
mining industry. The situation in the industry is additionally
complicated by price decreases and high price ﬂuctuations of hard
coal on global markets, as Polish mining enterprises are not able to
adjust to them. An effect of ignoring the exogenous sector risk is
the current collapse of the entire industry, which without immedi-
ate measures may result in bankruptcy of the examined mining
enterprises.
When relating the conclusions above to the considerations
discussed in the introduction to this paper, it may additionally be
stated that the analysis of restructuring processes in the Polish
hard coal mining sector conﬁrms difﬁculties in achieving the goals
of industry restructuring in state-owned enterprises. In the ana-
lyzed cases, the use of consolidation as a restructuring method
Table 8
Measures of statistical dispersion in examined collieries in 1990–2013.
Source: Author's work.
Maximum value 17.21 3853 [In kg of coal equivalent per employee per day]
Minimum value 37.30 1714
Range (maximum–minimum) 54.51 2139
Arithmetic mean 2.74 2854
Standard deviation 13.70 490
Coefﬁcient of variation 500.10 17.16%
Table 9
State aid granted for Polish hard coal mining based on European Union decision in 2004–2013.
Source: own work based on the data of the Ministry of Economy.
State aid for the hard coal mining sector in 2004–2006 (Council of the European Union decision of 25 June 2005 N 571/2004) 1189.86
State aid for the hard coal mining sector in 2007 (Council of the European Union decision of 27 June 2007 N 84/2007) 119.47
State aid for the hard coal mining sector in 2008–2015 (Council of the European Union decision of 2 June 2008 N 575/2007) 401.42
Investment aid for the hard coal mining sector (Council of the European Union decision of 6 May 2010 N 653/2009) 119.40
State aid for the hard coal mining sector in 2011–2015 (Council of the European Union decision of 23 November 2011 SA 33013 11/N) 358.79
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was problematic. In the examined mining enterprises, mine
fusions brought expected results in only one of the mines created
in this way. It is also difﬁcult to discuss the success of the industry
consolidation undertaken in 2003, given the underlying results of
the analyzed mining enterprises. Indeed, consolidation allowed
retaining workplaces in permanently or periodically ineffective
mines; however, in the long termworsening market situation, due
to systematic consumption of the proﬁts from effective mines, the
latter contributed to the bankruptcy of the consolidated mining
enterprises as well as to the failure of the industry restructuring.
Conclusions and policy implication
In light of the presented results of the analyses, the only
opportunity for the survival of the examined mining enterprises
is to undertake radical changes immediately, aimed at providing
economic efﬁciency, possibly obtaining them in current market
conditions through reduction of unit production cost. Accomplish-
ing this might make it possible to improve price competitiveness
and to regain lost sales markets in the commercial power and
heating industry. Given the dominant share of remuneration in the
structure of total costs and existence of the permanently unpro-
ﬁtable mines in the structures of the examined enterprises for
many years, unquestionably, a way to reduce production costs is
radical employment restructuring achieved through liquidation of
ineffective mines and adjustment of working time and remunera-
tion to the requirements of economically effective production.
Such an approach to restructuring also complies with European
Union guidelines regarding state aid for the hard coal mining
industry that exclude supporting unproﬁtable hard coal mines
without a time limit. However, it should be added that efﬁcient
employment restructuring will not be possible without acceptance
of its conditions by trade unions which, until now, have not agreed
to any change of employment conditions.
In addition to employment restructuring that affects the level of
production costs, another important issue is to improve production
quality through transferring exploitation into layers of higher caloriﬁc
value andmodernization of processing plants. To increase the revenue
part of effectiveness, activities stimulating sales should be undertaken,
including tightening cooperationwith the commercial power industry
(inter-sector consolidation, including mine selling), development of
own transport networks or development of a chain of own suppliers
in a segment of individual customers. Nevertheless, it should be
emphasized that pro-revenue activities will not be sufﬁcient if
production costs cannot be reduced.
A great complication in achieving the aforementioned restruc-
turing priorities is a lack of sufﬁcient ﬁnancing sources combined
with the huge debts of the examined enterprises (Michalak, 2013).
Therefore, ﬁnancial restructuring is very important too, if it is
possible to conduct it by selling unnecessary non-production and
ﬁnancial assets, concluding agreements for advance payments
with strategic customers and rolling of previously obligated
emissions. It seems less possible, considering the economic-
ﬁnancial situation, to obtain additional capital through a new debt
securities issuance. A considerable but immediate aid in that
matter would be a periodic cessation of social security payments,
this being one of the most recent state proposals in terms of
support for the Polish hard coal mining industry.
Restructuring activities of somewhat lower signiﬁcance include
modernization of the existing technical infrastructure including liqui-
dation of redundant longwalls, simpliﬁcation of underground transport
systems and ventilation networks, also of which would result in
reductions of production costs. In turn, modernization of air-
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Fig. 15. Proposal of further pro-effective restructuring activities in the examined enterprises .
Source: Author's work
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conditioning would enable improvement of working conditions for
mining teams and improvement of work productivity at the same time.
Another issue is that there is a lack of systems and modern
management solutions in the examined mining enterprises. For
instance, the lack of a productive motivational system or devel-
oped remuneration system encompassing numerous mining ben-
eﬁts is not conducive to the improvement of work productivity.
Moreover, the examined mining enterprises do not conduct long-
term assessments of production effectiveness, treating excavation
volume as the basic parameter of activity assessment and condi-
tion for further existence. Such an attitude makes it impossible to
make rational managerial decisions. Thus, it is necessary to
elaborate and implement a modern cost management system
allowing assessment of production proﬁtability before making
decisions about mining launches or continuations. Such a system
should be integrated with a system of sector risk management,
which does not currently exist, but such integration would enable
identiﬁcation and assessment of market threats and allow a choice
of appropriate tools for sector risk management. An integration of
the aforementioned systems would make it possible to monitor
both cost and revenue (deﬁned by market conditions) sides of
effectiveness with an ex ante approach. All the restructuring
activities mentioned above are synthetically presented in Fig. 15.
According to the above, the Polish hard coal mining industry
requires further restructuring. The above also indicates directions
of scientiﬁc research in the industry, especially in the case of
elaborating and implementing system solutions (cost manage-
ment, sector risk management, motivational system). An impor-
tant issue in the case of mine liquidations will be the problem of
mitigating the social, ecological and economic effects of this
process, as well as addressing the problem of risk management
in the declining lifecycle phase of a hard coal mine. Moreover, in
the restructuring process of the Polish coal industry, the inﬂuence
of psychological conditions on the efﬁciency and effectiveness of
operational and strategic decisions has not yet been examined.
This could be an interesting and interdisciplinary research
approach worth developing.
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